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@) Novel compounds. 



© Compounds of formula (I), and pharmaceutically acceptable salts thereof: 



■^"^ - -NH-C-L-Z 



^2 




CM 
< 

CO 

00 wherein 

in 

COL is NH or O; 

is a moiety capable of hydrogen bonding to the NH group depicted in formula (1); 

n 

UyR, and Rj are independently selected from hydrogen, halogen, CF^, Ci.6 alkyl. Ci^ alkoxy. Ci.6 alkylthio. C1.7 
acyl. C,.7 acylamino, C1.6 alkylsulphonyiamino, N-(Ci.6 alkylsulphonyl)-N-Ci.4 alkylamino, Cealkylsulphinyl. 
carboxy, Ci^ alkoxycarbonyl, hydroxy, nitro or amino, aminocarbonyl, aminosulphonyl, aminosulphonylamino or 
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N-(arninosuipfronyl)-Ci^aIkylamino optionally N-substituted by one or two groups selected from Ci^ aikyi, 0^^ 
cycloaikyl, C^^cloalkyl alkyl. phenyl or phenyl Ci^ alkyi groups or optionally N-disubstitutec^' py C4- 
spolymethyiene; and ^ 
Z is a group of; formula (a), (b) or (c) 



(a) 



(CHj)^ NR3 



N 



(b; 



wherein n is 2 or 3; p is I or 2; q is I to 3; r is i to 3: and 

Ri or is Ci.7 alkyl, C 3.3 cycloalkyi, Ca^cycioalkyl-Caalkyl or Ca.y alkenyi-C,^ alkyl: having 5-HT M-receptor 
antagonist activity, a process for their preparation and their use as pharmaceuticals. 



BNSDOCIO: <EP ^0235878A2J_> 




0 235 878 




NOVEL COMPOUNDS 



This invention relates to novel compounds iiaving useful pharmacological properties, to pharmaceutical 
compositions containing them, to processes and intermediates for their preparation, and to their use as 
pharmaceuticals. 

GB 2I00259A and 2I25398A and EP-A-158265 describe benzoates and benzamides having an 
azabicyciic side chain and possessing 5-HT antagonist activity. 

A class of novel, structurally distinct compounds has now been discovered. These compounds have 5- 
HT M-receptor antagonist activity, anti-emetic activity and/or gastric motility enhancing activity. 

Accordingly, the present invention provides a compound of formula (1), or a pharmaceuticaliy acceptable 
salt thereof: 



wherein 
• L is NH or O; 

X is a moiety capable of hydrogen bonding to the NH group depicted in formula (I); 

R, and are independently selected from hydrogen, halogen. CF^, Cls alkyi, C^.G alkoxy. Ci.6 alkytthio. d. 
7 acyl. Ci.7 acylamino, alkylsulphonylamino, N-(Ci^ alkylsulphonyl)-N-Ci,4 alkylamino. Ci. 

eaikylsulphinyi. carboxy, Ci^ alkoxycarbonyl, hydroxy, nitro or amino, aminocarbonyl. aminosulphonyl. 
aminosulphonylamino or N-(aminosulphonyI)-Ci.4alkylamino optionally N-substituted by one or two groups 
selected from alkyi, C3.3 cycloalkyl. Ca-ecycloalkyl C1.4 aikyi, phenyl or phenyl Ci^ alkyI groups or 
optionally N-disubstltuted by C4.5poiymethylene; and 
Z is a group of formula (a), (b) or (c) 




O 



(I) 



.02358 78 A2_L> 



3 
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10 



75 



2Q 



25 




(a) 



(CH2) 



N 



CCH2). 



(b) 




(c) 

wherein n is 2 or 3; p is i or 2; q is I to 3; r is I to 3; and 

R3 or FU is C1.7 aikyl, O^^ cycloaikyi, Ca^cycioalkyl-Ci-a aikyi or Ca,/ alkeny!-Ci^ alky!. 
Preferably L is NH. 

X is usually C-OR5 wherein R5 is hydrogen, alkyl. C3.7 alkenyl-methyl. phenyl or phenyl Ci^ alkyl in 
30 which either phenyl moiety may be substituted by one or two aikyl, Ci^ alkoxy or halo (such as fluoro. 
chloro or bromo) or X is a moiety C-Re wherein Rs is CO2R7 wherein R^ is hydrogen or Ci-s alkyl. CONR.R, 
or SOjNRaR^ wherein R» and R, are independently hydrogen or C1-6 alkyl or together are poly- 
methylene. NO2, (CHj) mORm wherein m is I or 2 and R,a is C1.6 alkyl or S(0)nRM wherein n is 0 J or 2 and 
R.. is C 1^ alkyl. X may also be N^-O". 
35 Suitable examples of alkyl groups in Rs. R7, Rs. R9, Rm and R,, include methyl ethyl, n and iso-propyl. 

Or* sec-, iso-and tert-butvl, preferably methyl. 

Suitable values for Rs when C 3.7 alkenyl-methyl include prop-2-enyl, but-2-enyl. but-3-enyl, i- 
methylenepropyl and l-methylprop-2-yl in their E and Z forms where stereoisomerism exists. 

Preferred examples of X include C-OCH3, C-OC2H5, C-OC3H7, C-CO2CH3, C-CO2C2H5 and SO.NCCH,), 
40 Values for R. and/or R, include hydrogen, fluoro, chioro, bromo, CF3. methyl, ethyl, methoxy. ethoxy. 
methylthio. ethylthio, acetyl, propionyl. acetylamino, methylsulphonylamino, methylsulphinyl, carboxy, 
methoxycarbonyU hydroxy, nitro; and amino, aminocarbonyl, aminosulphonyi. aminosulphonylamino or N- 
(aminosulphonyihmethylamino any of which may be optionally substituted by one or two methyl groups or 
by a cyciopentyl or cyclohexyl group or disubstituted by C4 or Cs polymethylene; R, is often hydrogen and 
45 R2 is hydrogen or a 4-substituent. such as halo or methoxy. R. and Rj are preferably both hydrogen. 
Preferably n is 2 or 3 and p, q and r are I or 2. 

Examples of RyR* when C1.7 alkyl include as groups of interest Ci.a aikyl such as methyl, ethyl and n- 
and iso-propyl. Within C 1.7 alkyl. C4-7 alkyl are also of interest, especially those of the formula (CH^juR, 
wherein u is 1 or 2 and Rg is a secondary or tertiary C3.6 alkyl group. Examples of C4.7 alkyl include n-, sec - 
50 and tert-butyl, n-pentyl. n -heptyl. and iso-butyl, 3-methylbutyI. and tert -butylmethyl. 

Examples of RJfU when C3.8 cycloaikyl-Ci.a alkyl include in particular those wherein the cycioalkyl 
moiety is cyclohexyl or cyclopropyl. Examples of include cyclopropylmethyl. cyclobutylmethyl, cyclopentyi- 
methyl. cyclohexylmethyl. cyclopropylethyl. cyclobutylethyl. cyclopentylethyl, cyclohexylethyl, tert-butyl- 
methyl, iso-propylmethyl, iso-propylethyl and tert-butylethyl. 
55 R3/R4 may in particular be cyclopropylmethyl, cyclohexylmethyl, iso-propylmethyl, tert-butylmethyl or 
iso-propylethyl. preferably tert-butylmethyl. 

Examples of Rj/R* when C2.7 alkenyl-Ci^ alkyl include prop-2-enyl, but-2-enyl. but-3-enyl and l-methyl- 
prop-2-enyl in their E and Z forme when stereoisomerism exists. 



4 
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RyR« IS preferably methyl or ethyl, most preferably methyl. 

The pharmaceuticaily acceptable salts of the compounds of the formula (I) include acid addition salts 
with cortventonal acids such as hydrochloric, hydrobromlc, boric, phosphoric, sulphuric acids and phar- 
maceuticaily acceptable organic acids such as acetic, tartaric, maleic, citric, succinic, benzoic, ascorbic, 
5 lactic, methanesulphonic, a-keto glutaric, a-glycerophosphoric. and glucose-l-phosphoric acids. 

The pharmaceuticaily acceptable salts of the compounds of the formula (I) are usually acid addition 
salts with acids such as hydrochloric, hydrobromic, phosphoric, sulphuric, citric, tartaric, lactic and acetic 
acid. 

Preferably the acid addition salt is the hydrochloride salt. 

70 Examples of pharmaceuticaily acceptable salts Include quaternary derivatives of the compounds of 
formula (I) such as the compounds quaternised by compounds R,o-T wherein R,o is Ci.6 alkyi, phenyi-Ci.6 
alkyi or C5.7Cycloalkyl, and T is a radical corresponding to an anion of an acid. Suitable examples of R.o 
include methyl, ethyl and n-and iso-propyt; and benzyl and phenethyl. Suitable examples of T Include halide 
such as chloride, bromide and iodide. 

75 The compounds of formula (I) may also form internal salts such as pharmaceuticaily acceptable N- 
oxides. 

The compounds of the formula (I), their pharmaceuticaily acceptable salts, (including quaternary 
derivatives and N-oxides) may also form pharmaceuticaily acceptable solvates, such as hydrates, which are 
included wherever a compound of formula (I) or a salt thereof is herein referred to. 
20 It will of course be realised that some of the compounds of the formula (1) have chiral or prochiral 
centres and thus are capable of existing in a number of stereoisomeric forms including enantiomers. The 
invention extends to each of these stereoisomeric forms (including enantiomers), and to mixtures thereof 
(including racemates). The different stereoisomeric forms may be separated one from the other by the 
usual methods. 

25 It will also be realised that compounds of formula (1) may adopt an endo or exo configuration with 
respect to L. The endo configuration is preferred. 

A group of compounds within formula (I) is of formula (II): 



30 



35 




wherein X' is COR? or a group C-R^ as hereinbefore defined; and the remaining variables are as defined in 
formula (!). 

Examples of the variables and preferred variables are as so described for corresponding variables in 
relation to formula (I). 

A further group of compounds within formula (I) is of formula (Hi): 



50 



55 




(III } 



wherein is I or 2 and the remaining variables are as defined in formulae (I) and (II). 
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Examples of the variables and preferred variables are as so described for the corresponding variables 
in formula (I). 

There is a further group of compounds within formula (I) of formula (IV): 



CO-L- 




MR, 



10 




NH 



75 



wherein r' is I or 2 and the remaining variables are as defined in fornnulae {\) and (II). 

Examples of the variables and prefen^ed variables are so described as the corresponding variables in 
20 formula (I). 

The invention also provides a process for the preparation of a compound of formula (I), or a 
pharmaceuticaliy acceptable salt thereof, which process comprises reacting a compound of formula (V): 



25 



(v; 



30 

with a compound of formula (Vi): 
J-Z^ (VI) 
35 wherein E is: 



40 




X 



45 



50 



55 



wherein X' is X as defined, or N, and Y is hydrogen or joined to G as defined, or (when X is N*-0-) 
E and Y together are joined to G to form (V)' 




N 
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G is COQ, where Q,. is a group dispiaceabfe by a nucleophile, G and Y together =C = 0 or G is joined to E 
• as deficied, or G is hydrogen (when Y is hydrogen); and, when G is COQ, or G-N-Y is N = C = 0, J is NHj, or 
OH or a reactive derivative thereof or, when G is hydrogen. J is a group containing an activated carbonyl 
group capable of forming a CO-L-Iinkage wth the compound of formula (V); Z' is Z as defined or Z wherein 
5 Rj/R* is replaced by a hydrogenolysable protecting group; and the remaining variables are as hereinbefore 
defined; and thereafter optionally converting any R, and Rj group to another R, and Rj group respectively, 
converting ZP, when other than Z, to Z; converting X' when N to N+-0~ or X to other X; and optionally 
forming a pharmaceuticaily acceptable salt of the resultant compound of formula (I). 

Examples of leaving groups Qu displaceable by a nucleophile, include halogen such as chioro and 
70 bromo, Ci^t alkoxy. such as CH3O and C2H5O-, PhO-or activated hydrocarbyloxy. such as ClsCfiO-or CI3CO-. 

If a group Q, is a halide. then the reaction is preferably carried out at non-extreme temperatures in an 
inert non-hydroxylic solvent, such as benzene, dichloromethane. toluene, diethyl ether, tetrahydrofuran - 
(THF) or dimethylformamide (DMF). It is also preferably carried out in the presence of an acid acceptor, 
such as an organic base, in particular a tertiary amine, such as triethylamine, trimethylamine. pyridine or 
15 picoline, some of which can also function as the solvent. Alternatively, the acid acceptor can be inorganic, 
such as calcium carbonate, sodium carbonate or potassium carbonate. Temperatures of O'-IOO^C, in 
particular 10-80 ''C are suitable. 

If a group 0, is Ci^t alkoxy, phenoxy or activated hydrocarbyloxy then the reaction is preferably carried 
out in an inert polar solvent, such as tolene or dimethylformamide. It is also preferred that the group Q, is 
20 daCO-and that the reaction is carried out in toluene at reflux temperature. 

In a preferred process variant, G and Y together are =0 = 0 in which case the reaction takes place in 
an inert solvent, such as ether, at O-IOCC, preferably ambient temperature. 

When L is OH or a reactive derivative thereof, the reactive derivative is often a salt, such as the lithium, 
sodium or potassium salt. 

25 When the compound of formula (V) is (V)' , the reaction takes place under similar conditions as 
described above for 0, is halide. 

When G is hydrogen, J-Z' may be a compound of formula (VII) or (VIM) when L is NH; or of formula - 
(iX) when L is 0: 

30 

0=C=N-2^ (Vii; 



O 



40 



(IX) 



wherein 

Z' is as hereinbefore defined, and Q3 and -Q, are leaving groups, preferably CI3CO. 
45 When J-Z' is of formula (VII), the reaction is preferably carried out in an inert solvent, under 
conventional conditions 0-fOO*'C. 

Q2 is a leaving group as defined for Q, hereinafter; and the reaction is carried out in accordance with 
the conditions described herein for the reaction wherein G is COQ,. 

Examples of Qj, displaceable by a nucleophile, include halogen, such as chioro and bromo; and 
50 activated hydrocarbyloxy, such as ClsCsO-and CI3CO. 

If a group Q3 is a halide. the reaction is carried out as described above for Q, halide. 

If Q3 is activated hydrocarbyloxy, the reaction is carried out as described for Q, activated hydrocar- 
byloxy. 

The invention provides a further process for the preparation of a compound of formula (!), or a 
55 pharmaceuticaily acceptable salt thereof, which process comprises reacting a compound of formula (X): 
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75 



20 



25 



30 



40 



45 



50 



55 



^2 

with a compound of formula p<I): 

70 O 

II 

MHNC -L-Z (XI) 




(X) 



wherein M is a metal ion and' the remaining variables are as hereinbefore defined; and thereafter optionally 
converting Z\ when other than Z, to Z; converting X' when N to N+-0- or X to other X; and optionally 
forming a pharmaceutically acceptable salt of the resultant compound of formula (I). 
Examples of M include alkali metals such as sodium and potassium. 

The reaction may be carried out at ambient temperature or below in an inert solvent such as 
tetrahydrofuran or dimethylsuiphoxide. 

it will be apparent that compounds of the formula (I) containing an R, or group which is convertible to 
another R, or R^ group are useful novel intermediates. A number of such conversions is possible not only 
for the end compounds of formula (I), but also for their intermediates as follows: 

(i) a hydrogen substituent is convertible to a nitro substituent by nitration; 

(ii) a nitro substituent is convertible to an amino substituent by reduction; 

(iii) a Ou7 acyiamino substituent is convertible to an amino substituent by deacylation; 

(iv) an amino substituent is convertible to a acyiamino substituent by acylation with a carboxylic 
acid derivative; 

(v) a hydrogen substituent is convertible to a halogen substituent by haiogenation; 

(vi) a Ci-6 alkylthio or Ci-e aikylsulphinyl substituent is convertible to a Ci^alkylsulphinyl or a Ci^ 
alkyisulphonyl substituent respectively by oxidation; 

(vii) an amino, aminocarbonyl, aminosuiphonyi, aminosulphonylamino or N-(aminosulphonyi)-N-Ci. 
4alkyiamino substituent is convertible to a corresponding substituent substituted by one or two groups 
selected from Ci^ alkyf, C a-ecycloaikyl, C1-4 alky! or phenyl alkyl groups any of which phenyl groups 
may be substituted by one or more groups selected from halogen, trifluoromethyl. Ci^ alkyl, Ci^alkoxy and 
nitro. or disubstituted by C4.5Polymethylene. by N-alkyiation; 

(viii) an amino substituent is convertible to a Ci^esikylsulphonylamino group or an aminosul- 
phonylamino group optionally N-substituted as defined by acylation with a Ci^ alkyisulphonyl chloride or di- 
substituted aminosulphonyl chloride. 

(ix) A Ci^ alkylamino substituent group is convertible to a N-(Ci^ alkylsulphonyI)N-Ci^alkyIamino 
group or an N-(amino sulphonyl)N-C,^aikylamino group optionally N-substituted as defined by acylation 
with a Ci^ alkyisulphonyl chloride or di-substituted aminosulphonyl chloride. 

Conversions (i) to (ix) are only exemplary and are not exhaustive of the possibilities. 
In regard to (i). nitration is carried out in accordance with known procedures. 

In regard to (ii), the reduction is carried out with a reagent suitable for reducing nitroanisole to 
aminoanisoie. 

In regard to (iii), deacylation is carried out by treatment with a base, such as an alkali metal 
hydroxide. 

in regard to (iv), (viii), and (ix) the acylation is carried out with an acylating agent such as the 
corresponding acid or acid chloride, Formyiation is carried out with the free acid. 

In regard to (v), haiogenation is carried out with conventional haiogenating agents. 
In regard to (vi), oxidation is can-ied out at below ambient temperatures in a non-aqueous solvent, 
such as a chlorinated hydrocarbon, in the presence of an organic peracid, such as S-chloroperbenzoic acid, 
or in water in the presence of a soluble strong inorganic oxidant, such as an alkali metal permanganate or in 
aqueous hydrogen peroxide. It will be realised that this process may also N-oxidise the N-moiety of a side 
chain (a), (b) or (c) and suitable precautions will routinely be taken by those skilled in the art. 

In regard to (vii), aikyiation is can-ied out with a corresponding alkylating agent such as the chloride 
or bromide under conventional conditions. 
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T when other than Z may have a hydrogenolysable protecting group which is benzyl optionally 
substituted by one or two groups as defined for R, and Rj. Such benzyi groups may. for example, be 
removed, when R, or Rj is not halogen, by conventional transition metal catalysed hydrogenolysis to give 
compounds of the formula (XII): 



to 




O 

NH-C-L-Z2 



X 



75 



20 wherein Is of formula (d) or (e) 



(XII ) 



25 




(Ch* ) NH 
^ n 



(d 



30 




N-H 



(e) 



wherein the variables are as defined in formula (I). 

This invention also provides a further process for the preparation of a compound of the formula (I) which 
comprises N-aikylating a compound of formula (XII), and optionally forming a pharmaceutically acceptable 
salt, of the resulting compound of the formula (I). 

in this further process of the invention 'N-alkylation' comprises the substitution of the N-atom depicted 
in formula (XII) by any group R3/R* as hereinbefore defined. This may be achieved by reaction of the 
^ compound of formula (XII) with a compound R3Q« or R.Q* wherein R3 and R* are as hereinbefore defined 
and Q* is a leaving group. 

Suitable values for Q« include groups displaced by nucleophiles such as CI, Br. i. OSO2CH3 or 
OSOjaH^pCH,, 

Favoured values for Q* include CI, Br and I. 
^5 The reaction may be carried out under conventional alkylation conditions for example in an inert solvent 
such as dimethylformamide in the presence of an acid acceptor such as potassium carbonate. Generally 
the reaction is carried out at non-extreme temperature such as at ambient or slight above. 

Alternatively, 'N-alkylation' may be effected under conventional reductive alkylation conditions when the 
group R3 or R4 in the compound of formula (I) contains a methylene group adjacent to the N-atom in the 
bicycle. 

Interconverting R3 or R« in the compound of the formula (XII) before coupling with the compound of the 
formula (V) is also possible. Such intercon versions are effected conveniently under the above conditions. It 
is desirable to protect any amine function with a group readily removable by acidolysis such as a C2.7 
alkanoyi group, before R3/R4 interconversion. 

55 
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When R3 or R* in the connpound of formula (VI) contains a methylene group adjacent to the N^atom in 
the bicycle it is often convenient in the preparation of such a compound of formula (V!) to prepare the 
corresponding compound wherein the methylene group is replaced by -CO-, or for R3 or R* is methyl, 
where the methyl group is replaced by esterified cartK)xyL Such compounds may then be reduced using a 
strong reductant such as lithium aluminium hydride to the corresponding compound of formula (VI). 

Compounds of formula (I) wherein X' is N may be converted to compounds of formula (I) wherein X is 
N + by conventional oxidation, using, for example, hydrogen peroxide or m -chioroperbenzoic acid. 

Compounds of formula (I) wherein Rs is CO2H may be converted to compounds of formula (I) wherein 
Re is CO7R7' wherein R7' is alkyl. or Re is CONRaR, by conventional esterification or amination 
respectively. 

The compounds of formula (V) and (VI) are known or are preparable analogously to, or routinely from, 
known compounds. 

Compounds of the formula (VI) wherein Z is of formula (c) may be prepared as described in European 
Patent Publication No. 115933 or by analogous methods thereto. 

Compounds of the formula (XII) are novel and form an aspect of the invention. 

It will be realised that in the compound of the formula (I) the -CO-L-linkage may have an endo or exo 
orientation with respect to the ring of the bicyclic moiety to which it is attached. A mixture of endo and exo 
isomers of the compound of the formula (I) may be synthesised non-stereospecifically and the desired 
isomer separated conventionally therefrom e.g. by chromatography; or alternatively the endo and exo 
isomer may if desired be synthesised from the corresponding endo or exo form of the compound of the 
fonmula (VI). 

Pharmaceuticaily acceptable salts of the compounds of this invention may be formed conventionally. 
The acid addition salts may be formed, for example, by reaction of the base compound of formula (I) with a 
pharmaceuticaily acceptable organic or inorganic acid. 

The compounds of the present invention are 5-HT antagonists and it is thus believed may generally be 
used in the treatment or prophylaxis of migraine, cluster headaches and trigeminal neuralgia. Compounds 
which are 5-HT antagonists may also be of potential use in the treatment of CNS disorders such as anxiety 
and psychosis; arrhythmia, obesity and irritable bowel syndrome. 

The compounds of the present invention also have anti-emetic activity; in particular that of preventing 
cytotoxic agent or radiation induced nausea and vomiting. Examples of cytotoxic agents include cisplatin, 
doxorubicin and cyclophosphamide. 

The compounds of the present invention also have gastric motility enhancing activity, useful in the 
treatment of disorders such as retarded gastric emptying, dyspepsia, flatulence, oesophagal reflux and 
peptic ulcer. 

The invention also provides a pharmaceutical composition comprising a compound of formula (I), or a 
pharmaceuticaily acceptable salt thereof, and a pharmaceuticaily acceptable carrier. 

Such compositions are prepared by admixture and are suitably adapted for oral or parenteral admin- 
istration, and as such may be in the form of tablets, capsules, oral liquid preparations, powders, granules, 
i02enges, reconstitutable powders, injectable and infusable solutions or suspensions or suppositories. Orally 
administrable compositions are preferred, since they are more convenient for general use. 

Tablets and capsules for oral administration are usually presented in a unit dose, and contain 
conventional excipients such as binding agents, fillers, diluents, tabletting agents, lubricants, disintegrants. 
colourants, flavourings, and wetting agents. The tablets may be coated according to well known methods in 
the art. for example with an enteric coating. 

Suitable fillers for use include cellulose, mannitol, lactose and other similar agents. Suitable disinteg- 
rants include starch, polyvinylpolypyrrolidone and starch derivatives such as sodium starch giycollate. 
Suitable lubricants include, for example, magnesium stearate. 

Suitable pharmaceuticaily acceptable wetting agents include sodium lauryl sulphate. Oral liquid prepara- 
tions may be in the form of. for example, aqueous or oily suspensions, solutions, emulsions, syrups, or 
elixirs, or may be presented as a dry product for reconstitution with water or other suitable vehicle before 
use. Such liquid preparations may contain conventional additives such as suspending agents, for example 
sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose. carboxymethylcellulose, aluminium stearate 
gel or hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; 
non-aqueous vehicles (which may include edible oils), for example, almond oil. fractionated coconut oil. oily 
esters such as esters of glycerine, propylene glycol, or ethyl alcohol: preservatives, for example methyl or 
propyl p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or colouring agents. 
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Oral liquid preparations are usually in the form of aqueous or oily suspensions, soiutions, emulsions, 
syrups', or elixirs or are presented as a dry product for reconstitutlon with water or other suitable vehicle 
before use. Such liquid preparations may contain conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may include edible oils), preservatives, and flavouring or 
5 colouring agents. 

The oral compositions may be prepared by conventional methods of blending, filling or tabletting. 
Repeated blending operations may be used to distribute the active agent throughout those compositions 
employing large quantities of fillers. Such operations are, of course, conventional in the art. 

For parenteral administration, fluid unit dose forms are prepared containing a compound of the present 

10 invention and a sterile vehicle. The compound, depending on the vehicle and the concentration, can be 
either suspended or dissolved. Parenteral solutions are normally prepared by dissolving the compound in a 
vehicle and filter sterilising before filling into a suitable vial or ampoule and sealing. Advantageously, 
adjuvants such as a local anaesthetic, preservatives and buffering agents are also dissolved in the vehicle. 
To enhance the stability, the composition can be frozen after filling into the vial and the water removed 

75 under vacuum. 

Parenteral suspensions are prepared in substantially the same manner except that the compound is 
suspended in the vehicle instead of being dissolved and sterilised by exposure of ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is included In the 
composition to facilitate uniform distribution of the compound of the invention. 
20 The invention further provides a method of treatment or prophylaxis of migraine, cluster headache, 
trigeminal neuralgia and/or emesis in mammals, such as humans, which comprises the administration of an 
effective amount of a compound of the formula (I) or a pharmaceutically acceptable salt thereof. 

An amount effective to treat the disorders hereinbefore described depends on the relative efficacies of 
the compounds of the invention, the nature and severity of the disorder being treated and the weight of the 
25 mammal' However, a unit dose for a 70kg adult will normally contain 0.05 to lOOOmg for example 0.1 to 
500mg, of the compound of the invention. Unit doses may be administered once or more than once a day, 
for example, 2, 3 or 4 times a day, more usually I to 3 times a day, that is in the range of approximately 
0.0001 to 50mg/kg/day, more usually 0.0002 to 25 mg/kg/day. 

No adverse toxicological effects are indicated at any of the aforementioned dosage ranges. 
30 The invention also provides a compound of formula (I) or a pharmaceutically acceptable salt thereof for 
use as an active therapeutic substance, in particular for use in the treatment of migraine, cluster headache, 
trigeminal neuralgia and/or emesis. 

The following Examples illustrate the preparation of compounds of formula (I). 

N.B, Nomenclature is based on Chemical Abstracts Index Guide 1977 published by the American 
35 Chemical Society. 

Example [ 

40 (endo)-N'(9-Methvl-9-azabicvclor3.3.nnon-3-vl)-N^-2-methoxvDhenvl urea (El) 



45 



50 



55 




(El) 
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To a stirred solution of (endo)-9-metiiyl-9-azabicyclo [3,3.lhnonan-3-amine (i.6g) in E^O (50ml) at O^C 
was added dropwise a solution of 2-metiioxyphenyl isocyanate (l.5g) in (5 ml). The reaction mixture 
was then stirred at room temperature overnight and tiie title compound (El) collected by filtration and dried - 
{2.5g 80%), 

m.p. 203-4''C Prepared similarly was: 



Example 2 

fendo)-N-f8-methvl-8-azabicvclor3.2JToct-3'Vl)-N^-. 2-methoxvDhenvl urea (E2) 



m.p. 210-11" 

^H-NMR (CDCI:t, 79.5MHz) 
5 8.00 -7.75 (m. IH) 
7.20 -6.70 (m. 4H) 
5.25 (d. IH) 

4.20 -3.75 (m, 4H including 3.85. s, 3H) 
3.20 -2.95 (m. 2H) 
2.50 -i.50 (m, IH) 



Example 3 

(endo)-N-(8-Methvl-8-azabicvclQr3.2.lloct-3-vl)-N^-{2-pvndvl-l-oxide)urea (E3) 



A solution of (endo)-8-methyl-8-azabicyclo[3.2,l]-octan-3-amine (0.7g) and pyridino[r.2'-2.3]-l-oxa-2,4- 
diazol-S-one (0.65g) in xylene (25mi) was heated under reflux under for ISh. The reaction mixture was 
allowed to cool, concentrated in vacuo and tiie residue purified by column chromatography on alumina to 
give the titie compound (0.8g) m.p. 229-31*" (dec) 
^H NMR (CDCU. 270 MHz) 



5 10.04 (s. IH) 
8.48 (dm. IH) 
8.II (dm. IH) 
7.48 (brd, IH) 
7.37 (tm. IH) 
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6.87 (tm. IH) 
. ; 4.00 (cf. IH) 
3.13 (brs, 2H) 

2,35-2.20 (m, 5H including 2.28, s, 3H) 
5 2.05-1.75 (nn, 6H) 



70 



Exannple 4 to 27, 

The following examples were prepared by a procedure analogous to that used for Example I. 



75 



20 



(endo)-0-(8 -Methvi-8-azabicvclof3,2Jloct'3-vn-N-(2-methoxvDhenvi)carbamate monohvdrochloride (E4) 




.HCl 



(E4) 



m.p. 240-2" 
25 'H NMR (CDCL 270 MHz) 

5 8.00 (brd. IH) 

7.15-6.85 (m, 4H) 

5.14 (t, IH) 

3.88 (s. 3H) 
^0 3.78 (brd. 2H) 

3.20-2.00 (m, IIH including 2.78, s, 3H) 



35 



(endo)-N-f 8-Methvt-8-azabicvclof3,2.noct-3-vl)-N^-(5-ftuoro-2-methoxvphenvnurea (E5) 



40 



45 



50 





55 



m.p. 189-94° 

'H NMR (CDCij + CD3OD) 
5 7.95 (dd, IH) 
6.77 (dd, IH) 
6.58 (dt. IH) 

3.99-3.80 (m. 4H including 3.86, s. 3H) 
3.20 (brs. 2H) 
2.33 (s. 3H) 
2.30-1.95 (m, 8H) 
1.77 (brd, 2H) 



(E5} 



(endoVN-( 8-Methvi-8-azabicvclQf3.2.11oct-3-vn-N-(2.4-dimethoxvDhenvl)urea (E6) 
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m.p, I70-I'' 

'H NMR (CDCI3 400 MHz) 
5 7.58 (d, !H) 

6.40-4.40 (m, 3H including 6.49, s, IH) 

5.24 (brd, IH) 

3.96 (q, IH) 

3.80 (s, 6H) 

3.12 (brs, 2H) 

2.27 (s, 3H) 

2.25-2.15 (m, 2H) 

2.08-1.98 (m. 2H) 

I.72-[.62 (m, 3H) 



fendo)-N-(8-Methvf-8-azabicvcior3.2.i1oct-3-vt>-N^-{2-methoxv-5-methvlphenvl)urea (E7^ 



NMR (CDCU, 270 MHz) 
5 7.73 {brs. IH) 
6.85-6,70 (m, 3H) 
5.31 (brd, IH) 
3.98 (q, IH) 
3.80 (s, 3H) 
3.13 (brs, 2H) 

2.35-2.00 (m. lOH including 2.29, 3H and 2.26 s, 3H) 
1.85-1.64 (m, 4H) 



fendo)-N-(8-MethvI-8 -azabicvcIor3.2JlQct-3-vl>-N"-(5-chloro-2-methoxvohenvi^urea monohydrochloride fE8) 
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NH 




.HCl 



-Me 



>Me 



(E8) 



m.p. 259-63*' 

NMR (d'-DMSO. 400 MHz) 
5 10.90 (brs, iH) 
8.30-8.20 (m. 2H) 
7.28 (d, IH) 
6.85-6.80 (m, 2H) 
3.96 (q. IH) 
3.89 (s, 3H) 
3.85-3.70 (m. 2H) 
2.80-2.65 (m, 5H) 
2.55-2.45 (m. 2H) 
20 2.30-2.20 (m, 2H) 
2.09 (brd, 2H) 



(endo)-N-( 8-Methvl-8-a2abicvclor3.2.lloct-3-vl)-N^-(2.5-dimethoxvDhenvl)urea (E9) 



m.p, 192'' 

'H NMR (CDCI3. 270 MHz) 

5 7.72 (d, IH) 

6.98 (brd. IH) 

6.78 (d. IH) 

6.51 (dd. IH) 

5,36 (brm, IH) 

4.00 (q, IH) 

3.80 (s. 3H) 

3.76 (s, 3H) 

3.16 (brs, 2H) 

2.35-2.20 (m, 5H including 2.30. s. 3H) 
2.15-2.05 (nn, 2H) 
1.98-1.67 (m. 4H) 



(endo)-N-(8-Methvl-8-a2abicvclor3.2.11oct-3-vi)-N^-(2-nnethQxv-5-nitrophenvhurea monohvdrochloride fEIQ) 



25 



30 




35 



55 
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(EiO) 

m.p. 237-250** 

NMR (CDCl^/d'-DMSO: 400 MHz) 
5 10.40 (brs, IH) 
9-!2 (d, IH) 
8.51 (s, IH) 
7.83 (dd. IH) 
7.41 (d, iH) 

7.07 (d, !H) 
4.04 (s, 3H) 
3.94 (q, !H) 
3.85 (brs. 2H) 
2.72 (d, 3H) 
2.66-2.52 (m. 2H) 
2.48-2.16 (m. 4H) 

2.08 (d, 2H) 



(endo)-N-{8-Methvl-8-azabicvcior3.2Jloct-3-vl)-N^-(2-methoxv*4-methoxvcarbonvlphenvnurea (Ell) 



30 



35 




(Eli) 



m.p. 108-112' 

^H NMR (CDCL 400H2) 

5 8.24 (d, IH) 

7.64 (dd. IH) 

7.50-7.44 (m, 2H) 

5.76 (brd. IH) 

4.02 (q, IH) 

3.90 (s. 3H) 

3.83 (s. 3H) 

3.15 (brs. 2H) 

2.34-2.20 (m. 5H including 2.30, s. 3H) 
2.14-2.00 (m, 2H) 
L92-{.80 (m. 2H) 
1.72 (d. 2H) 



(endo)-N-(8-Methvl-8-a2abicvclQr3>2.l1oct-3-vn-N^-(2-ethoxv-5-fluoroDiienvhurea (EI2) 
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(E12> 



m.p. !85-8*» 

NMR (CD3OD, 79.5 MHz) 
5 7.92 (dd. IH) 
6.92 (dd. IH) 
6.61 (dt IH) 
4.30-3.75 (m, 3H) 
3.20 (brs. 2H) 

2.50-1.25 (m, I4H including 2.34, s. 3H and 1.46. t, 3H) 



fendo)-N-(8-Methvl-8-azabicvclor3.2.i1oct-3-vt)-N^'(4-fluoro-2-methoxvohenvi)urea (Ei3) 



m.p. 191-4' 
35 NMR (CD3OD 270 MHz) 
5 7.89 (dd. IH) 
6.75 (dd, IH) 
6.57 (dt, IH) 

4.00-3,80 (m, 4H including 3.87, s, 3H) 
40 3.22-3.05 (m. 2H) 

2.32-1.65 (m, I3H including 2.27. s. 3H) 



N-(l-Azabicvclor2.2.21oct-3-vlVN^-(2'methoxvDhenvh urea (EI4) 

45 



25 




30 



(E13 ) 



o 



50 




(E14) 



55 



m.p. 197-8*' 

^H NMR (COCIi. 270 MHz) 
8.15-8.00 (m, IH) 
7.06-6.80 (m, 4H) 
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5.28 (brd, IH) 

3.96-3.80 (m. 4H including 3.83. s. 3H) 

3.36 (m. !H) 

2.95-2.70 (nn. 4H) 

2.53 (dd, IH) 

1.98 (brs, IH) 

1.80-1.60 (m, 3H) 

1.55-1.40 (m. IH) 



0-(I-Azabi cvcior2.2.21oct-3-vi)-N-(2-nnethoxvDhenvl> carbamate monohvdrochloride (EI5^ 




m.p. 227-9" 

^H NMR (d'-DMSO. 270 MHz) 

5 10.50 (brs. IH) 

8.62 (s. IH) 

7.67 (d, IH) 

7,12-7.00 (m, 2H) 

6.98-6.86 (m, IH) 

5.00-4.90 (m, IH) 

3.82 (s, IH) 

3.65 (dd, IH) 

3.40-3.00 (m. 7H) 

2.28 (brs. IH) 

2.15-1.65 (m, 4H) 



(endo)-N-( 8-MethvI-8-a2abicvcIor3.2.noct-3-v[)-N^'f2-n-proovloxvphenvhurea (E16) 



m.p. 163-5' 

^H NMR (CDCU, 270 MHz) 
5 7.85 (dd, IH) 
7.05-6.84 (m. 3H) 
6.77 (brs, IH) 
5.23 (brd, iH) 

4.00-3.88 (m. 3H including 3.97, t. 2H) 
3.17 (brs. 2H) 

2.35-2.2Q (m, 5H including 2.30. s, 3H) 
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2,12-2.02 (m, 2H) 
. * I.90-L6B (m, 6H) 
1.02 (t 3H) 



^endoVN-(8-Methvl-8-azabicvcior3,2.noct-3-vl>-N'-(2-ethoxvDhenvl)urea (EI7) 



10 




(E17 ) 



m.p. 170-5 

NMR (CDCI3, 400 MHz) 
5 7.90 (dd, IH) 
7.04-6.82 (m, 4H) 
5.52 (brd, !H) 
4.07 (q, 2H) 
3.95 (q, IH) 
3.15 (brs, 2H) 

2.35-2.20 (m. 5H including 2.30. s, 3H) 
2,10-2.00 (m, 2H) 
1.85-1.68 (m, 4H) 
1.42 (t, 3H) 



(endoVN-(8-Methvl-8-azabicvclor3.2J1oct'3-v[)-N^-(5-diniethvlanriinocarbonv[-2-nnethoxvDhenv{)urea (EI8) 



40 




(ais • 



'H NMR (CDCI3. 270 MHz) 

5 8.09 (d, IH) 

7.21 (brs, IH) 

7.03 (dd. IH) 

6,87 (d. IH) 

5.84 (brd. IH) 

3.93 (q, IH) 

3.80 (s, 3H) 

3.15 (brs, 2H) 

3.06 (s, 6H) 

2.32 (s, 3H) 

2.32-2.16 (m, 2H) 

2.15-1.87 (m. 4H) 

L7I (brd, 2H) 
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(endoVN-f 8-Methvl-8-azabicvclor3.2J1oct-3-vlVN"-(5*methoxvcarbonvl-2-methoxvDhenvhur^ rSQ) 



m.p. 125-6° 

NMR {CDCI3, 270 MHz) 
5 8-64 (d, IH) 
7.73 (dd, IH) 
7.01 (brs, IH) 
6-86 (d. IH) 
5.53 (brd. IH) 
4.00 (q, IH) 
3.97 (s. 3H) 
3.95 (s, 3H) 
3.18 (brs, 2H) 

2.35-2.20 (m, 5H including 2.31, s, 3H) 
2.18-2.05 (m, 2H) 
L92-L79 (m, 4H) 



(endo)-N-( 8-Methvl-8-a2abicvclor3,2Jloct-3-vlVN^-(2-isooroDoxvohenvnurea (E20) 



m.p. 163-4" 

'H-NMR (CDCI3. 270MHz) 

5 7.87 (dd, IH) 

7.01-6.86 (m, 3H) 

6.78 (brs, IH) 

5.20 (brd, IH) 

4.56 (m, IH) 

3.94 (m. IH) 

3.17 (brs, 2H) 

2.30 (s, 3H) 

2.27-2.20 (m, 2H) 

2.10-2.03 (m, 2H) 

1.80-1-68 (m, 4H) 

1.35 (d, 6H) 



(endo>-N-(8-methvI-8- azabicvclor3.2.noct-3-vI)-N^-(2-ben2vloxvDhenvnurea (E21) 
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5 7.91 (dd, IH) 
7.43-7.32 (m, 5H) 
7.00-6.90 (m, 3H) 
7.78 (brs. IH) 
5.13 (brd. IH) 



5.06 (s. 2H) 
3.88 (m. IH) 
3.11 (brs, 2H) 
2,27 (s. 3H) 
20 2.23-2.12 (m, 2H) 
2.08-2.00 (m, 2H) 
L78-L60 (m. 4H) 



(endo)-N-(8-Methvl-8-azabicvclor3.2Jloct-3-vl)-N^-(2-hvdroxvDhenvl)urea hydrochloride (E22) 




(E22 ) 



'H-NMR (d'-DMSO, 270MHz) 

5 10.33 (brs, IH) 

9.96 (s, IH) 

8.28 (s. IH) 

7.88 (dd, IH) 

7.18 (d, IH) 

6.84-6.63 (m. 3H) 

3.80 (brm, 3H) 

2.65 (s, 3H) 

2.50-2.37 (m, 2H) 

2.30-2.15 (m, 4H) 

I.96-I.82 (m. 2H) 



(endoVN-( 8-Methvl-8-azabicvclor3.2.lloct-3-vn-N^-(2-sec-butvloxvDhenvnurea (E23) 



55 
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m.p. [36-7» 

^H-NMR (CDCL 270MHz) 
5 7.87 (dd. IH) 
7.00-6.78 (m, 4H) 
5.20 (brd. IH) 
4.33 (m. IH) 
3.93 (m. IH) 
3.14 (brs. 2H) 

2.3I-2.I7 (m. 5H including 2.28. 3H) 
2.I0-2.0I (nn, 2H) 
1.80-1.57 (m, 6H) 
L28 (d. 3H) 
0.98 (t, 3H) 



(endo)-N-(8-Methvl-8-a2abicvcior3.2.noct-3-vn-N^-(2'n-butvioxvphenvnurea (E24) 



m.p. 139-141^ 

^H-NMR (CDCI3. 270MHz) 

5 7.86 (dd, IH) 

7.02-6.83 (m. 3H) 

6.76 (s, IH) 

5.19 (brd. IH) 

4.00 (t, 2H) 

3.93 (m. IH) 

3.15 (brs, 2H) 

2.28 (s. 3H) 

2.25-2.17 (m. 2H) 

2.II-2.03 (m. 2H) 

1.81-L65 (m, 6H) 

L47 (m. 2H) 

0.98 (t. 3H) 



(endo)-N-/8-Methvl-8-azabicvclor3.2.noct-3-vh-N^-(2-tert-butvloxvDhenvnurea (E25) 
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(E25 ; 



m.p. 150-1° 

^H-NMR (CDCI,. 270MH2) 
5 7.80 (dd, IH) 
7.07-6.86 (m, 4H) 

5.38 (brd. IH) 
3.93 {m. IH) 
3.16 (brs, 2H) 

2.31-2.17 (m, 5H including 2.29, s, 3H) 
2.10-2.01 (m, 2H) 
I.80-I.67 (m, 4H) 

1.39 (s. 9H) 



(endo)'N-(8-Methvl-8-azabicvclor3.2.(1oct-3-vl)-N^-(2-allvloxvphenvl)urea (E26) 



m.p. 156-7'' 

'H-NMR (CDCI3, 270MHz) 
6 7.89 (dd. IH) 
7.00-6.82 (nn. 3H) 
6.78 (s. IH) 
6.12-5.97 (m. IH) 
5.42-5.26 (m, 2H) 
5.20 (brd. IH) 
4.58 (m, 2H) 
3.96 (m. IH) 
3.16 (brs. 2H) 

2.32-2.17 (m. 5H including 2.30, s, 3H) 
2.12-2.03 (m. 2H) 
1.78-1.66 (nn, 4H) 



50 

(endo)-N-(8-Methvl-8-azablcvclof3.2J1oct-3-vn-N^-(2-DhenoxvDhenvnurea (E27) 



25 



30 




(E26 ) 



55 
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m,p. 198-9* 

^H-NMR (CDCU, 270MH2) 
5 8.06 (dd, IH) 
7.36-7.26 (m. 2H) 
7.15-7.05 (m. 2H) 
6.99-6.82 (m, 5H) 
5.22 (brd, IH) 
3.90 {m. IH) 
3.1[ (brs, 2H) 
2.27 (s, 3H) 
2.25-2.13 (m, 2H) 
2.07-1.99 (m. 2H) 
L74-I.56 (m. 4H) 



Example 28 

(endo)-N'(8-Methvl-8'azabicvclof3.2.lloct-3-vlVN^-(5-hvdroxvcarbonvl>2-methoxvphenv[)ur^^ (E28> 



The methy! ester (Example 19, f.Og) was heated under reflux in a nnethanol (lOnnI) and aqueous (iOml) 
solution of 2.5N NaOH (5mi) for four hours. The methanol was removed in vacuo and the aqueous residue 
acidified to pH 7.0. The crystalline product was collected and dried (0.86g). m.p. 232-5" 

NMR (CD3OD/DCU 270 MHz) 
5 8.70 (d, IH) 
7.67 (dd. IH) 
7.03 (d. !H) 

4.02-3.85 (m, 6H including 3.96. s. 3H) 
2.80 (s. 3H) 
2.56-2.35 (m,.6H) 
2.17 (brd, 2H) 



(endQ)-N-(8-Methvl-8-a 2abicvclor3.2.lloct-3-vn-N^-(4-hvdroxvcarbonvl-2-methoxvphenvnurea (E29) 




Example 29 
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Following the procedure outlined in Example 28, Example II was converted to the title compound, m.p. 
213-20 » 

^H-NMR (CD3OD/DCI, 270 MHz) 
S 8.14 (d, IH) 
7.57 (dd. IH) 
7.53 (d, IH) 

4.00-3.85 (m, 6H including 3.93. s, 3H) 
2.80 (s. 3H) 
2.60-2.30 (m. 6H) 
2.16 (brd, 2H) 



Example 30 

(endo)-N-( 8-Methvl-8'a2abicvclof3.2J1oct-3-vl)-N^-(5-methvlamtnocarbonvl-2-methoxvphenvt>urea (E30) 



35 




(E3C 

40 

A solution of Example 28 (0.5g) in thionyl chloride (2ml) was stirred at room temperature for Ih. the 

thionyl chloride was rmeoved in vacuo and the residue treated with a solution of methylamine (4 

equivalents) in CHjCU (25ml). The reaction was stirred overnight, washed with aqueous NaHCOi solution, 

dried and concentrated. The residue was crystallised from ethyl acetate to give the title compound. 'H NMR 
45 (d*-DMSO. 270 MHz) 

5 8.55 (d. IH) 

8.23-8.10 (m. 2H) 

7.37 (dd. 2H) 

7.00 (d. IH) 
50 6.91 (brd. IH) 

3.90 (s, 3H) 

3.77 (q. IH) 

3.23 (brs. 2H) 

2.73 (d, 3H) 
55 2.31 (s, 3H) 
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2.20-L90 (m, 6H) 
i.65 (brd. 2H) 

Example 31 

fendo)-N-(8-Methvi-8-a2abicvclor3.2.noct-3-vn-N''(5'hvdroxv-2-methoxvDhenvi)urea monohvdrochroride : 



The 5-benzyIoxy-2-methoxypheny( isocyanate and (endo)-8-methyl-8-a2abicyclo[3.2.i]octan-3-amine 
was converted via the procedure outlined in Example I to (endo)-N-(8-methyI-8-a2ab(cyclo[3,2J]oct-3-yI)-N'- 
(5-ben2yloxy-2-methoxyphenyl)urea which was converted to the monohydrochloride salt. 

The hydrochloride salt was hydrogenated at atmospheric pressure and room temperature over 10% 
Pd/C in ethanol to give the title compound. 'H NMR (ds-DMSO. 270 MHz) 
5 8.81 (s. !H) 
8.10 (s, IH) 
7.68 (d, IH) 

7.16 (d. IH) 
6.75 (d, IH) 
6.24 (dd IH) 
4.20-4.05 (m. iH) 
3.85-3.70 (m. 5H) 

3.17 (d. 3H) 
2.65 (s, 2H) 
2.55-2.15 (m, 4H) 
1.90 (brd, 2H) 



Example 32 

(Endo>-N-(8-Methvl-8-azabicvclor3.2.noct-3-vl)-N^-{2-methoxvcarbonviphenvhurea (E32) 



A solution of phosgene in toluene (12,5%. 7.5ml) was added to a stirred solution of methyl anthranilate - 
{1.2g) in dry CH^CU (lOOmI) at 0*^0. After 10 min, triethylamine (2.5ml) was added. After a further 10 min, a 
solution of (endo)-8-methyl-8-a2abicyclo[3.2.l]-octan-3-amine (L12g) in CH2CI2 (lOmI) was added and the 
reaction stirred to room temperature for 4h. The reaction mixture was then washed with excess sat. NaHCOj 



(E3I) 





(E32; 
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solution, dried (KjCOi) and concentrated in vacuo . Recrystailisation of the residue from ethyl acetate/petrol 

■gave th*e title compound (E32) (I.Sg) m.p, 125-7** 
NMR (5. CDCU 

10.28 (brs, IH) 
5 8.50 (dm, IH) 

7.96 (dm, IH) 

7.48 (tm, IH) 

6.95 (tm. IH) 

5.01 (brd, IH) 
70 4.00 (q, IH) 

3.90 (s. 3H) 

3.17 (brs, 2H) 

2.40-2.05 (m, 7H including 2.30, s, 3H) 
1,95-1.70 (m, 4H) 

75 



Examples 33 to 38 

20 The following examples were prepared by a similar procedure to that described in Example 32. 



25 




j Compound 


R6 


m . p . Oc ' 


33 


C02Et 


145-7 I 


34 


C0NMe2 


196-7 


35 


S02NMe2 


162-3 


36 


NO 2 


177-8 , 


37 


CH2OCH3 


148-9 


38 


SMe ! 

I 


284-5* 



* nydrochloride salt. 

50 



Pharmacology 

Antagonism of the von Bezold-Jarisch reflex 

55 

The compounds were evaluated for antagonism of the von Bezold-Jarisch reflex evoked by 5-HT In the 
anaesthetised rat according to the following method: 



27 



: <EP 0235e78A2_L> 



0 235 878 



70 



T5 



20 



30 



35 



40 



45 



50 



55 



Male rats 250-350g. were anaesthetised with urethane (l.25g/kg intraperitoneaily) and blood .pressure 
and heart rate recorded as described by Fozard J.R. et al,. J. Cardiovasc. Pharmacol. 2, 229-245 (1980). A 
submaximal dose of 5-HT (usually 6ug/kg) was given repeatedly by the intravenous route and changes in 
heart rate quantified. Compounds were given intravenously and the concentraton required to reduce the 5- 
HT-evoked response to 50% of the control response (EDm) was then determined. 

The compound of Example 2 gave an EDso value of 2ug/kg i.v. 

The compounds of Examples 14, IS, 24, 26. and 27 were active at doses of 2, 3.4. 2.2. 22.5 and [.8 
ug/kg i.v. respectively. 

Claims 

I. A compound of formula (I), or a pharmaceutically acceptable salt thereof: 

O 
11 

NH-C-L-Z ^ J 




wherein 
25 L is NH or O; 

X is a moiety capable of hydrogen bonding to the NH group depicted in formula (I); 

R, and Ri are independently selected from hydrogen, halogen. CF^. Ci.6 alkyU Ci^ alkoxy. Ci^ alkyithio. Ci. 
7 acyl. C 1.7 acyiamino, O^^ alkylsulphonylamino, N-(C 1.6 alkyIsulphonyl)-N-Ci.4 alkylamino. Ci. 
ealkylsuiphtnyl, carboxy. C,^ alkoxycarbonyi, hydroxy, nitro or amino, aminocarbonyl. aminosulphonyl, 
aminosulphonylamino or N-(aminosulphonyl)-Ci^aikylamino optionally N-substituted by one or two groups 
selected from Ci^ alkyi, Cs^ cycloalkyl. C3.8cycioalkyl Ci^ alkyi, phenyl or phenyl Ci.4 alkyi groups or 
optionally N-disubstituted by C 4.5poIymethyiene; and 
Z is a group of formula (a), (b) or (c) 



28 



BNSDOCID: <EP 0235B78A2_L > 



0 235 878 





(CH^^NR3 



(a) 



10 



15 



N 



^1 



(b) 



20 



25 



(CH2)!;-^4 




30 



(C) 

wherein n is 2 or 3; p is i or 2; q is t to 3; r is I to 3; and 

R3 or is Ci.7 aikyi, C3-8 cycloalkyi, Cg-sCycloalkyl-Ci-a alkyi or C2-7 alkeny!-Ci^ alkyl. 
2. A connpound according to clainn I or fornnuia (II): 



35 



40 




CO-L- 




(CH^) NR3 



45 wherein X' is COR5 or a group C-Rs as defined in claim I; and the remaining variables are as defined in 
claim I. 

3. A compound according to claim 2 wherein n is 2, 

4. A compound according to claim 2 or 3 wherein R3 is methyl or ethyl. 

5. A compound according to claim I of formula (IV): 

50 



55 
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(IV) 



wherein is I or 2 and the remaining variables are as defined in claims I and 2. 
6. A compound according to claim 5 wherein r is 2. 
75 7. A compound according to any one of claims I to 6 wherein L is NH. 

a. A compound according to any one of claims I to 7 wherein R, and Rz are both hydrogen. 

9. A compound according to any one of claims I to 8 wherein X is C-OCHj. C-OCjHs. C-OC3H7. C- 
C02CH3. C-CCCHs or S02N(CH,)2. 

10. (endo)-N-(9-Methyi-9-a2abicyclo[3.3J]non-3-yi)-N'-2-methoxyphenyl urea. 

20 

{endo)-N-(8-methyI-8-azabicycIo[3.2.l]oct-3-yl)-N'-2-methoxyphenyl urea. 
(endo)-N-(8-methyl-S-a2abicyclo[3,2,l]oct-3-yl)-N'(2-pyridyI-l-oxide)urea. 
25 (endo)-CK8-methy[-8-azabicyclo[3,2J]oct'3-yl)-N-(2-methoxyphenyl)carbamate, 
(endo)-Nh(8-methyl-8-azabicycIo[3.2J]oct-3-yf)-N'-(5-fluoro-2-methoxyphenyl)urea, 
(endo>-N-<8-methyl-8-azabicyclo[3.2J]oct-3-yl)-N-(2.4-dimethoxyphenyi)urea, 

30 

(endo)-h4-(8-methyI-8-azabicycio[3.2J]oct-3-yl)-N'-(2-methoxy-5-methyIphenyl)urea. 

(endo)-N-(8-methyl-8-azabicyclo[3.2.l]oct-3-yl)-N'-(5-chIoro-2-methoxyphenyI)urea, 

35 (endo)-N-(8-methyl-8-azabicyclo[3.2.l]oct-3-yi)-N'-{2.5-dimethoxyphenyI)urea. 

(endo)-N-{8-methyI-8-a2abicyclo[3.2.I]oct-3-yl)-N'-(2-methoxy-5-nltrophenyl)urea. 

(endo)-N-(8-methyl-8-a2abicycio[3,2J]oct-3-yl)-N'-{2-methoxy-4-methoxycarbonylphenyl)urea. 
4o (endo)-N-(8-methyl-8-azabicycio[3,2.l]oct-3-yI)-N'-{2-ethoxy-5-fIuorophenyl)urea. 

(endo)-N-(8-methy!-8-a2abicyclo[3.2J]oct-3-yI)-N'-(4-fluoro-2-methoxyphenyI)urea. 

N-{l-a2abicycio[2.2.2]oct-3-yl)-N'-{2-methoxyphenyl)urea, 

45 

0-(l-azabtcycto[2,2,2]oct-3-yl)-N-(2-methoxyphenyl)carbamate. 
{endo)-N-{8-methyl-8-azabicyclot3.2.l]oct-3-yt)-N'-(2-n-propyioxyphenyi)urea, 
50 (endo)-N-(8-methyl-S-azabicyclo[3.2.l]oct-3-yl)-N'-(2-ethoxyphenyl)urea, 

(endo)-N-(8-methyl-8-azabicyclo[3.2,l]oct-3-yI)-N'-(5-dimethylaminocarbonyl-2-methoxyphenyl)urea. 
(endo)-N-{8-methyl-8-a2abicyclo[3.2.l]oct-3-yI)-N'-(5-methoxycarbonyl-2-methoxyphenyl)urea. 

55 

(endo)-N-(8-methyl-8-a2abicyclo[3.2,l]oct-3-yI)-N'-(2-isopropoxyphenyl)urea, 
(endo)-N-{8-methyl-8-azabicyclo[3,2,l]oct-3-yi)-N'-(2-benzyioxyphenyl)urea. 

30 
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' (endphN-(8-methy!-8-a2abicycIo[3.2J]c>ct-3-ylhN'-(2-hydroxyph6nyl)urea, 



(endo)-N-(8-methyl-8-a2abicycIo[3,2J]oct-3-yl)-N'-(2-sec-butyioxyphenyi)urea. 



5 



(endo)-N-(8-fnethyl-8-a2abicyc!o[3.2J]oct-3-yl)-N'-(2-n-butyloxyphenyl)urea. 
(endo)-N-(8-methyl-8-a2abicycio[3,2J]oct-3-y!)-N'-(2-tert-butyloxyphenyl)urea, 
10 (endo)-N-(8-methyl-8-a2abicyclo[3,2.l]oct-3-yl)-N'-(2-ally!oxypheny!)urea. 
(endo)-N-(8-methyl-8-azabicycio[3,2,l]oct-3-yl)-N'-(2-phenoxyphenyl)urea, 
(endo)-N-(8-methyl-8'a2abicyc!o[3,2,I]oct-3-yi)-N'-(5-hydroxycarbonyl-2-methoxyphenyl)urea, 

75 

(endohN-(8-methyl-a-a2abfcycio[3,2J]oct-3-yl]-N'-(4-hydroxycarbonyl-2-metho^^ 
(endo)-N-(8-methyl-8-a2abicyclo[3,2J]oct-3-yl)-N'-(5-methylaminocarbonyl-2-m 
20 (endo)-N-{8-methyl-8-a2abicycIo[3,2,I]oct-3-yl)-N'-(5-hydroxy-2-methoxyphenyOurea. 
(endo)-N-(8-methyi-8-azabicyclo[3.2.I]oct-3-yi)-N'-(2-methoxycarbonylphenyl)urea, 
(endo)-N-(8-methyi-8-a2abicyclo[3,2J]oct-3-yl)-N'-(2-ethoxycarbonylphenyl)urea, 

25 

(endo)-N-(8-methyl-8-azabicyclo[3.2J]oct-3-yI)-N'-(2-dimethyIaminocarbonylphen 
(endo)-N-{8-methyl-8-a2abicyclo[3.2J]oct-3-yl)-N'-(2-dimethylaminosulphonyipheny^ 
30 {endo)-N-(8-methyl-8-azabicyclo[3.2.l]oct-3-yi)-N'-(2-nitrophenyl)urea, 

(endo)-N-(8-methyl-8-a2abicycio[3.2.I]oct-3-y!)-N'-{2-methoxymethyiphenyl)urea, 

(endo)-N-(8-methyl-8-a2abicyclo[3.2J]oct-3-yl)-N'-(2-methylthiophenyi)urea, or a hydrochloride salt of any of 
35 the foregoing. 

II. A process for the preparation of a connpound of formula (I), as defined in Clainn I, or a pharmaceuti- 
cally acceptable salt thereof, which process comprises reacting a compound of formula (V): 



40 



G 




(V) 



45 



with a compound of formula (VI): 



(VI) 



50 wherein E is: 



55 
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wherein X' is X as defined, or N. and Y is hydrogen or joined to G as defined, or (when X is N+-0") E and 
Y together are joined to G to form (V)': 



75 




G is COQ, where Q, is a group dispiaceable by a nucleophile, G and Y together =C = 0 or G is joined to E 
as defined, or G is hydrogen (when Y is hydrogen): and, when G is COQ, or G-N-Y is N = C = 0. J is NH^. or 
OH or a reactive derivative thereof or, when G is hydrogen. J is a group containing an activated carbonyl 
group capable of forming a CO-L-linkage with the compound of formula (V); is Z as defined or Z wherein 
RyR« is replaced by a hydrogenolysable protecting group; and the remaining variables are as defined in 
claim I; and thereafter optionally converting any R, and R2 group to another R, and R2 group respectively, 
converting Z\ when other than Z, to Z; converting X' when N to N+-0- or X to other X: and optionally 
forming a phanmaceutically acceptable salt of the resultant compound of formula (I). 

12. A process for the preparation of a compound of formula (I), as defined in Claim I or a pharmaceuti- 
cally acceptable salt thereof, which process comprises reacting a compound of formula (X): 



35 




with a compound of formula (XI): 
II 

MHNC -L-Z (XI) 

45 

wherein M is a metal ion and the remaining variables are as defined in claim I; and thereafter optionally 
converting Z\when other than Z. to Z\ converting X' when N to N*-0- or X to other X; and optionally 
forming a pharmaceutically acceptable salt of the resultant compound of formula (I). 

13. A pharmaceutical composition comprising a compound according to any one of claims I to 10. and a 
5Q pharmaceutically acceptable carrier. 

14. A compound according to any one of claims I to 10, for use as an active therapeutic substance. 

15. A compound according to any one of claims I to 10 for use in the treatment of migraine, cluster 
headache, trigeminal neuralgia and/or emesis. 

16. Use of a compound according to any one of claims I to 10 in the preparation of a medicament for the 
55 treatment of migraine, cluster headache, trigeminal neuralgia and'or emesis. 
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Claims for the following Contracting State :ES 

[. A process for the preparation of a connpound of formula (I), or a pharmaceutically acceptable salt 
thereof: 



wherein 

L is NH or O; 

X is a moiety capable of hydrogen bonding to the NH group depicted in formula (I); 

R, and R, are independently selected from hydrogen, halogen. CF^, C^q alkyi, C^.e aikoxy. Ci.e aikylthio, Ci. 
7 acyl, Ci.7 acyiamino. C 1.5 alkylsulphonylamino, N-(Ci.6 alkylsulphonyl)-N-Ci.4 alkyiamino. Ci.ealkylsu- 
Iphinyl, carboxy, Ci^ alkoxycarbonyl, hydroxy, nitro or amino, aminocarbonyl, aminosulphonyl. aminosul- 
phonylamino or N-(aminosulphonyl)-Gi.4aikylamino optionally N-substituted by one or two groups selected 
from Ci^ afkyi, C3.8 cycloalkyi, C3.8cycloalkyi C1.4 alkyI, phenyl or phenyl C1.4 alky! groups or optionally N- 
disubstituted by C 4.5Polymethylene: and 
2 is a group of formula (a), (b) or (c) 




O 



(I) 




(a) 




(b) 




(c) 



wherein n is 2 or 3; p is 1 or 2; q is 1 to 3; r is I to 3; and 

R3 or R4 is C1.7 alkyi, C3.8 cycloalkyi. C3.Qcycloalkyl-Gi.2 alkyl or C2.7 alkenyl-Ci^ alkyI; 
which process comprises reacting a compound of formula (V): 
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G 



5 




(V) 



with a compound of formula (VI): 



J-Z' 



(VI) 



70 



wherein E is: 



R 




75 



20 



wiierein X' is X as defined, or N, and Y is hydrogen or joined to G as defined, or (when X is N-^-O") 
E and Y together are joined to G to form (V)': 



G is COQ' where Q' is a group displaceabie by a nucieophile. G and Y together =0 = 0 or G is joined to E 
as defined, or G is hydrogen (when Y is hydrogen); and, when G is COQ. or G-N-Y is N = C = 0, J is NH^. or 
OH or a reactive derivative thereof or, when G is hydrogen, J is a group containing an activated carbonyl 
group capable of forming a CO-L-linkage with the compound of formula (V); Z' is Z as defined or Z wherein 
Rj/Ra is replaced by a hydrogenolysable protecting group, and thereafter optionaiiy converting any R, and 
Rz group to another R, and Rj group respectively, converting Z\ when other than Z, to Z; converting X' 
when N to N+-0- or X to other X; and optionaiiy forming a pharmaceutically acceptable salt of the resultant 
compound of formula (1). 

2. A process for the preparaton of a compound of formula (I), as defined in Claim I or a pharmaceuti- 
cally acceptable salt thereof, which process comprises reacting a compound of formula (X): 



25 



30 
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(X) 
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with a compound of formula (XI): 



O 
II 



MHN C -L-Z p<I) 
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'wherein M is a metai ion and the remaining variables are as defined in claim I; and thereafter optionally 
converting Z\ when other than Z, to Z; converting X' when N to N-^-O" or X to other X: and optionally 
forming a pharmaceutically acceptable salt of the resultant compound of formula (I). 
2. A process according to claim I for the preparation of a compound of formula (II): 



wherein X' is CORs or a group Re as defined in claim I; and the remaining variables are as defined in claim 
I. 

3. A process according to claim 2 wherein n is 2. 

4. A process according to claim 2 or 3 wherein R^ is methyl or ethyl. 

5. A process according to claim I for the preparation of a compound of formula (IV): 



wherein r' is I or 2 and the remaining variables are as defined in claims I and 2. 

6. A process according to claim 5 wherein r is 2. 

7. A process according to any one of claims I to 6 wherein L is NH. 

8. A process according to any one of claims I to 7 wherein R, and Rj are both hydrogen. 

9. A process according to any one of claims I to 8 wherein X is C-OCH3, C-OC,Hs. C-OC3H7, C-CO2CH3. 
C-CCCjHs or S03N(CH3)2 

10. A process according to claim I for the preparation of (endo)-N-(9-Methyl-9-azabicyclo-[3.3.l]non-3-yl)- 
N'-2-methoxyphenyl urea, 

(endo)-N-(8-methyl-a-azabicycio[3.2.!]oct-3-yl)-N'-2-methoxyphenyl urea, 

(endo)-N-(8-methyl-8-azabicyclo[3.2J]oct-3-yl)-N'-(2-pyridyI-l-oxide)urea, 

(endo)-0-(8-methyl-8-a2abicycio[3,2,l]oct-3-yl)-N-(2-methoxyphenyl)carbamate. 

(endo)-N-(8-methyl-8-azabicyclo[3.2J]oct-3-yl)-N'-(5-fiuoro-2-methoxyphenyI)urea, 

(endo)-N-(8-methyl-8-a2abicyclo[3,2,l]oct-3-yl)-N-(2.4-dimethoxyphenyl)urea, 

{endo)-N-(8-methyl-8-azabicycio[3.2,I]oct-3-yl)-N'-(2-metoxy-5-methylphenyl)urea, 

(endo)-N-(8-methyI-8-a2abicyclo[3,2,l]oct-3-yl)-N'-(5-chIoro-2-methoxyphenyl)urea, 




(II) 
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(endohN-{8-methy!-8-a2abicv clot3^J}oct-3-yihN'-(2,5-climethoxyphenyl)urea, 
(erKtoH*^Ha-n^ethyi-S*az^3teycto[3J2,lioct-^ 

5 

{encto)-^H8-mBthyi-a-a2^icycto[3^f^ 
(encfo)-N-(8-memyl-8-a22bicycio[3.2.!]Qc:-3-yl)-N'-(2^^ 
70 (enck)hN-(8-methyl-8-a2^icycio[3.2Jloct-3-yl)-N'-(4-fluoro-2-meth^ 
N-{^a2ab*cyclo[2,2,2]ocr'-3-yl>-N'-{2-methoxypheny()urea, 
0-<l-azabicycb[2,2.2]oct-3-yO-N-(2-methoxyphenyl)carbamate, 

15 

(enck5)-NK8-methyl'^-a2abicyc!o[3.2J]oct-3-yl)-N'-(2-n-propyloxyphen 
(e^do)-^H8-methyi-8-a2abicyclo[3,2J]oct-3-ylhN'-(2-ethoxyphe^yl)u^ea, 
20 {erK!ohN-{8HTiethyl-8-azabicycto[3,2J]oct-3-yi)-N'-(5-dimethyIamino^ 

{endo)-N-{8-methyl-8-azabicyclo[3,2J]oct-3-y!}-N' (5-methoxycarbonyi-2-methoxyphenyI)urea. 
(endohN-{8-methyi-8-a2abicyclo[3.2J]oct-3-yl)-N'-{2-isopropoxyphenyl)urea. 

25 

(endo)-N-(8-rnethyl-8-azabicyclo[3,2,l]oct-3-y!)-N'-{2-benzyioxyphenyI)urea, 
(endo)-N-{8-methyI-8"azabicyclo[3.2J]oct-3-yr)-N'-(2-hydroxyphenyi)urea. 
30 (endo)-N-(8-methyl-8-azabicycIo[3,2,I]oct-3-yi)-N'-(2-sec-butyioxyphenyi)urea, 
{endo}-N-^a-methyI-8-a2abicycio[3,2Jloct-3-yf}-N'-{2-n-butyioxyp 
(endo)-N-(8-methyf-8"azabicycior3.2,lloct-3-vl)-N^-(2-tert-butvIoxvDhenvl^urea. 

35 

(endo)-N-{8-methy(-8-azabicycIo[3,2J]oct-3-yl)-N'-(2-aIiyloxyphenyl)urea, 
(endo)-N-(8-methyl-8-azabicycio[3.2J]oct-3-yO-N'-(2-phenoxypheny[)urea, 
40 (endohN-<8-methy!-8-a2abicycio[3,2J]oct-3-yI)-N'-(5-hydroxycarbonyl-2-methoxyphenyl^ 
(endo)-N-{8-methyl«S-a2abicycio[3.2J]oct-3-yI>N'-(4-hydroxycarbonyl-2-mem 
(endo)-N-(a-methyI-8-azabicyclo[3,2J]oct-3-yl)-N'-(5-methyIaminocarbonyl-2-meth 

45 

(endo)-N-(8-methyf-8-azabicycio[3,2.l]oct-3-yl)-N'-(5-hydroxy-2-methoxyphenyi)urea. 
(endo)-N-(8-methyl-S-a2abicyclo[3.2J]oct-3-yl)-N'-(2-methoxycarbonylphenyl)urea. 
50 (endo)-N-(8-methyl-8-a2abicycIo[3.2.I]oct-3-yl)-N'-(2-ethoxycarbonylphenyI)urea. 
(endo)-N-{8-methyl-8-a2abicycio[3.2J]oct-3-y[hN'-(2-dimethyIaminocarbonylph 
(endo)-N-(8-methy[-8-azabicycio[3.2J]oct-3-yl)-N'-(2<iimethyIaminosulphonylphenyl)urea. 

55 

(endo)-N-(8-methyl-8-a2abicyclo[3.2.l]oct-3-yf)-N'-(2-nitrophenyl)urea, 
^ (endo)-N-{8-methyl-8-a2abicyclo[3.2J]oct-3-yl)-N'-(2-methoxymethylphenyl)urea, 
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*(endo>-^J-(8-methyI-8-a2abicyclo[3.2J]oct-3•yl)-N'-(2-methylthiophenyl)urea, or a hydrochloride salt of any of 
the foregoing. 

IL Use of a compound of formula (!) as defined in any one of claims I to 10 in the preparation of a 
5. medicament for the treatment of migraine, cluster headache, trigeminal neuralgia and/or emesis. 



70 



75 



20 



25 



30 



35 



40 



45 



50 



55 



37 



BNSDOCID: <EP 0235878A2J_> 



THIS PAGE BLANK (usfto) 




Europaisches Patentamt 

European Patent Office ® Publication number: 0 235 878 

Office europeen des brevets A3 

© EUROPEAN PATENT APPLICATION 

© Application number: 87300192.9 (sT) Int. Cl.^: C07D 451/04 , C07D 451/06 

^ n^^.o, ^51/14 , C07D 453/02 \ 

® Date of f,hng: 09,01.87 ^g^^ 3^/^.35 ^ ^^^^ ^^^^^ 



® 


Priority: 16.01.86 GB 8600978 


© 


Applicant: BEECHAM GROUP PLC 




31.10.86 GB 8626042 




Beecham House Great West Road 


@ 






Brentford Middlesex TW8 9BD(GB) 


Date of publication of application: 






09.09.87 Bulletin 87/37 


© 


Inventor: King, Francis David Beecham 








Pharmaceuticals 


@ 


Designated Contracting States: 




Coldharbour Road The Pinnacles 




BE CH DE ES FR GB GR IT LI LU NL SE 




Harlow Essex, CM19 5AD(GB) 


® 


Date of deferred publication of the search report: 








14.06.89 Bulletin 89/24 


© 


Representative: Jones, Pauline et al 








Beecham Pharmaceuticals Patents & Trade 








Marks Dept Great Burgh Yew Tree Bottom 








Road 








Epsom Surrey KT18 5XQ(GB) 



(£) Novel compounds. 



® Compounds of formula (I), and pharmaceutically acceptable salts thereof: 



CO 
< 

00 wherein 
00 



in 

CO 
CM 




(I ) 



L is NH or O; 

X is a moiety capable of hydrogen bonding to the NH group depicted in formula (1); 



O Ri and R2 are independently selected from hydrogen, halogen, CF3. alkyl. alkoxy, Ci^ alkyithio. 
Q_ Ci.7 acyi» C1.7 acylamino. Ci^ alkylsulphonylamino. N-(Ci^ alkylsulphonyl)-N-Ci^ alkylamino. alkylsul- 
LU phinyt.' carboxy. C^s alkoxycarbonyl. hydroxy, nitro or aminor aminocarbonyl. aminosulphonyl. aminosul- 
phonylamino or N-(aminosulphonyl)-Ci^ alkylamino optionally N-substituted by one or two groups selected 
from Ci.6 alkyi, Ca^ cycloalkyl. C3.8 cycloalkyi alkyi, phenyl or phenyl C^^ aikyi groups or optionally N- 



Xerox Copy Centre 



BNSDOCID: <EP 0235878A3J_> 



EP 0 235 878 A3 



disubstituted oy C4.5 polymethylene; and 
Z is a group of formula (a), (b) or (c) 




(c) 



wherein n is 2 or 3; p is I or 2; q is I to 3; r is I to 3: and 

R3 or R4 is C1.7 alkyi, C3.8 cycloaikyi, C3-8 cycloalkyi-Ci.2 alkyi or C2.7 alkenyl-Ci^ alkyi; having 5-HT M- 
receptor antagonist activity, a process for their preparation and their use as pharmaceuticals. 
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